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Recommendations

Major Recommendations
The strength of the recommendation (strongly recommended, recommended, or no recommendation) and the quality of the evidence (1a-5) are
defined at the end of the "Major Recommendations" field.

An algorithm for the evaluation and initial management of solid organ recipients and therapeutic intervention is presented (see Post-Transplant
Lymphoproliferative Disease [PTLD] Evaluation algorithm in the original guideline document). Initial assessment begins in the patient with
detectable Epstein Barr virus deoxyribonucleic acid (EBV DNA) typically found during surveillance of peripheral blood but may begin in the
patient with concerning clinical symptoms. Radiographic assessment is dictated by clinical symptoms with surgical intervention for diagnostic biopsy
or resection when a mass lesion is detected. When lymphoproliferation is not detected immunosuppression is continued with monitoring of the
patient for PTLD. Antiviral therapy for EBV is considered if not already in use. Although the diagnosis of PTLD requires supportive histologic
findings, some patients may initially be too ill for surgical evaluation or biopsy. In such cases a presumptive diagnosis of PTLD may be made,
empiric therapy initiated, and confirmational biopsy performed when patient is thought able to safely endure invasive procedure.

An algorithm for the treatment of EBV-associated PTLD is presented (see Treatment Algorithm for EBV-Associated PTLD in the original
guideline document). In patients with EBV, calcineurin inhibitor immunosuppression is reduced according to the health of the allograft. Calcineurin
inhibitors are stopped in patients failing to adequately respond to reduced immunosuppression and in patients whose allograft health allows it.



These patients receive further therapy with rituximab or chemotherapy initiated depending upon the clinical status as described below:

Rituximab for patients minimally ill, without evidence of graft rejection, having polymorphic histology and small mass lesions
Low dose chemotherapy with rituximab for patients with monomorphic histology, a large mass lesion, fulminant PTLD or evidence of graft
rejection
Conventional dose chemotherapy for patients with Burkitt lymphoma and those failing to respond to low dose chemotherapy.

1. It is recommended that confirmation of PTLD be based on the combination of compatible virologic, clinical, pathological and radiologic
findings (Local Consensus [5]).

Evaluation

Laboratory Screening and Monitoring

2. It is recommended that serum EBV Viral Capsid Antigen immunoglobulin G (VCA IgG) and Immunoglobulin M (IgM) antibodies be
obtained and evaluated in the recipient and donor at the time of transplantation to assess risk (see Table 1 in the original guideline document)
(Walker et al., 1995 [3a]; Aris et al., 1996 [4a]; Ho et al., 1988 [4a]; Local Consensus [5]).

3. It is recommended that all patients be monitored for evidence of increased EBV-induced B-cell proliferation or EBV reactivation
(McDiarmid et al., 1998 [3b]) by measuring blood quantitative EBV polymerase chain reaction (PCR) at regular intervals after
transplantation (see Table 2 in the original guideline document). The time intervals and duration of monitoring may vary depending on
identified risk factors (Local Consensus [5]).
Note 1: What is clearly and consistently concluded from most studies is that monitoring of EBV copy numbers in the blood is useful in
managing the patients and alerting the clinicians to the possible development of PTLD. Monitoring also helps in developing a plan for
managing patients with this complication (Meerbach et al., 2008 [3a]; Sebelin-Wulf et al., 2007 [3b]; Cesaro et al., 2005 [3b]; Rowe et al.,
1997 [3b]; Rogers et al., 1998 [4a]; Piriou et al., 2004 [4b]; Groen & Witte, 2001 [4b]; Stevens et al., 2002 [5]; Local Consensus [5]).

Controversy still remains regarding:

EBV DNA threshold levels
Significance of chronic EBV DNA detection
Need and timing for intervention in the case of isolated EBV DNA detection (Lee et al., 2005 [3a]; Schubert et al., 2009 [3b];
Inomata et al., 2005 [4a]; Holmes et al., 2002 [4a]; D'Antiga et al., 2007 [4b])

Note 2: It is clear that, although monitoring of blood levels of EBV copies can be useful in recognizing patients who are at risk for PTLD, it
does not exclude the possibility of patients developing PTLD in the absence of any concomitant EBV DNA detection in blood. This is
particularly true in patients who have been treated with anti CD-20 antibodies (Local Consensus [5]).

Note 3: There is ongoing controversy over whether plasma values for EBV are more predictive than whole blood values (Kullberg-Lindh et
al., 2008 [4a]; Fafi-Kremer et al., 2004 [4a]).

The quantitative PCR assay used at Cincinnati Children's Hospital Medical Center is a whole blood assay that specifically amplifies the
region of the EBV genome that encodes nuclear antigen (EBNA) (Groen & Witte, 2001 [4b]; Local Consensus [5])

Note 4: PCR values are dependent upon the assay used, therefore caution must be used in comparing PCR values between laboratories
(Preiksaitis et al., 2009 [4b])

Clinical Assessment of PTLD

Compared to adult recipients, more PTLD cases occur in the first post-transplant year in the pediatric population and are associated with
concomitant EBV DNA detection in blood, and B-cell lineage (Dharnidharka & Araya, 2009 [5]). No symptom is pathognomonic for PTLD.
Therefore, a high index of suspicion and clinical vigilance must be maintained at all times, allowing for timely evaluation and intervention for PTLD.
The transplanted organ is often but not always involved in the lymphoproliferation.

4. It is recommended that a high index of suspicion be maintained for PTLD in all solid organ transplant patients:
Most frequently reported clinical findings and symptoms of PTLD are:

Lymph node enlargement, lymphadenopathy, splenomegaly (33%) (Cacciarelli et al., 1998 [3a]; Harwood et al., 1999 [3b];
Srivastava et al., 1999 [3b]; Cao et al., 1998 [4a]; Dharnidharka & Araya, 2009 [5]; Green et al., 1999 [5]; Markin, 1994
[5])
Abdominal symptomatology (29%) (Dharnidharka & Araya, 2009 [5]) gastrointestinal (GI) disturbances - diarrhea,
abdominal pain, GI bleeding, vomiting, anorexia, protein losing enteropathy, weight loss, intestinal ulcers, or bowel



obstruction/perforation (Cacciarelli et al., 1998 [3a]; Smets et al., 2000 [3b]; Sarkar et al., 2006 [4a]; Webber et al., 2006
[4a]; Cao et al., 1998 [4a]; Shapiro et al., 1988 [4b]; Green et al., 1999 [5]; Kingma et al., 1996 [5]; Cohen, 1991 [5])
Allograft dysfunction (11%) (Quintanilla-Martinez et al., 2000 [3b]; Randhawa et al., 1996 [4b]; Dharnidharka & Araya,
2009 [5])
Note: Allograft dysfunction may often be mistaken for rejection (Local Consensus [5])

Central nervous system (CNS) related symptoms (11%) (Dharnidharka & Araya, 2009 [5]).
Other symptoms may include:

Fever - the most frequently reported symptom, alone or with other symptoms (Cacciarelli et al., 1998 [3a]; Quintanilla-
Martinez et al., 2000 [3b]; Smets et al., 2000 [3b]; Harwood et al., 1999 [3b]; Srivastava et al., 1999 [3b]; Cao et al., 1998
[4a]; Shapiro et al., 1988 [4b]; Green et al., 1999 [5]; Markin, 1994 [5])
Hypotension or septic-like syndrome
Genitourinary (GU) or gynecological (GYN) disturbances - renal or ovarian dysfunction, vaginal bleeding (Local Consensus
[5])
Tonsillar hypertrophy, upper respiratory obstruction/sleep apnea (Cacciarelli et al., 1998 [3a]; Broughton et al., 2000 [4a];
Cao et al., 1998 [4a]; Lattyak et al., 1998 [4b]), adenoidal hypertrophy (Srivastava et al., 1999 [3b])
Infectious mononucleosis syndrome - sore throat, fatigue, anorexia, headache (Broughton et al., 2000 [4a]; Markin, 1994 [5]),
rash (Cao et al., 1998 [4a])
Hepatic or splenic enlargement (Quintanilla-Martinez et al., 2000 [3b]; Smets et al., 2000 [3b]; Green et al., 1999 [5])
Anemia, cytopenia, hemophagocytosis, hemolysis (Quintanilla-Martinez et al., 2000 [3b]; Okano & Gross, 1996 [5])
Respiratory symptoms - shortness of breath, cough, upper airway obstruction (Webber et al., 2006 [4a])

A PTLD clinical checklist is included (see Addendum in the original guideline document) for a list of possible clinical manifestations of
PTLD

Diagnosis of PTLD

Tissue Analysis

5. It is recommended that a biopsy of the involved organ/site be performed once symptoms of PTLD are identified. The use of the World
Health Organization (WHO) criteria may be considered for biopsy, assessment, and evaluation (Local Consensus [5]; Harris et al., 1999
[5a]) (see Table 3 in the original guideline document).
Note 1: Some patients may initially be too ill for surgical evaluation or biopsy.

Note 2: Patients can have different histology and clonality at different sites of disease (Chadburn et al., 1995 [5]).

6. It is recommended that in situ hybridization for EBER (Epstein Barr encoding ribonucleic acid [RNA]) be performed on the biopsy
specimen (Local Consensus [5]).

7. It is recommended that additional diagnostic tests be conducted to determine the extent of disease once diagnosis of PTLD is confirmed:
Bone marrow biopsy, indicated if cytopenias, lymphocytosis, or lymphoblasts in the peripheral blood
Lumbar puncture, indicated by central nervous system signs/symptoms
Endoscopy indicated if gastrointestinal or pulmonary symptoms are present
Radiologic evaluation (described below)

(Local Consensus [5])

Radiologic Testing

There is insufficient published evidence for the use and value of imaging in asymptomatic EBV viremia. The recommendations in this section are
based on studies that used either a surveillance transplant protocol or the presence of clinical symptoms to direct imaging.

8. It is recommended that the use of radiographic imaging for PTLD screening be limited to patients with clinical symptoms or detectable EBV
DNA in the blood; this is due to the lack of specificity and sensitivity of radiologic studies for PTLD (Donnelly et al., 1998 [4a]; Dodd et al.,
1992 [4a]; McCormack et al., 2006 [4b]; Pickhardt & Siegel, 1999 [4b]; Pickhardt et al., 1998 [4b]).

9. It is recommended to image the head, sinuses, neck, chest, abdomen, and pelvis only when PTLD is suspected, to detect the full extent of
organ involvement (Roy, Vivero, & Smith, 2008 [4a]; O'Conner & Franc, 2005 [4a]; Dodd et al., 1992 [4a]; Marom et al., 2004 [4b];
Pickhardt & Siegel, 1999 [4b]).

10. It is recommended that contrast enhanced computed tomography (CT) be used for primary evaluation if PTLD is detected. Chest
radiographs, ultrasound, magnetic resonance imaging (MRI), and 18 fluorodeoxyglucose (FDG) positron emission tomography (PET) have



been used to detect PTLD, but best serve as non-invasive follow up tools, and targeted first line tools for specific organs (Maturen et al.,
2004 [4a]; Donnelly et al., 1998 [4a]; Dodd et al., 1992 [4a]; Riebel, Kebelmann-Betzing, & Scheer, 2007 [4b]; von Falck et al., 2007
[4b]; McCormack et al., 2006 [4b]; Lopez-Ben et al., 2000 [4b]; Pickhardt et al., 1998 [4b]).
Note 1: With the exception of PET, these imaging modalities provide morphologic evaluation only. PET provides functional rather than
morphologic information with increased signal on PET scanning reflecting increased metabolic activity. Limited data suggest that PET
scanning is a sensitive means of detecting PTLD and that it may provide complimentary information to CT or MRI (O'Conner & Franc,
2005 [4a]; von Falck et al., 2007 [4b]; Marom et al., 2004 [4b]).

Note 2: Limited PET sensitivity in detecting mucosa associated lymphoid tissue (MALT) lymphoma suggests that PET scanning may be less
sensitive in less aggressive types of PTLD. (Hoffman et al., 1999 [3b]; Perry et al., 2007 [4b]).

Note 3: CT scanning detects more thoracic disease than chest radiographs (Dodd et al., 1992 [4a]; Pickhardt et al., 1998 [4b]).

Note 4: Lung parenchyma cannot be evaluated with ultrasound (Herth & Becker, 2003 [5]), MRI evaluation of the lung parenchyma is
limited (Hirsch et al., 2008 [5]; Local Consensus [5]).

Note 5: Caretakers need to be aware of the ongoing risk of high cumulative doses of radiation and contrast material from imaging studies
performed for the detection and treatment of PTLD (Brenner, 2010 [5]; Robbins, 2008 [5]; Local Consensus [5]).

PTLD Management

Preventive Treatment

11. It is recommended to adopt in all solid organ transplant recipients clinical vigilance and close clinical monitoring for possible onset of tissue
involvement or systemic symptoms. (Local Consensus [5]).

12. It is recommended that patients with detectable EBV DNA in blood and no clinical symptoms be maintained within protocol range of
immunosuppression levels (Local Consensus [5]).
Note: Reduction of immunosuppression from standard protocols at this stage is controversial (Schubert et al., 2008 [4a]; Dharnidharka &
Araya, 2009 [5]).

13. It is recommended to consider antiviral agents (e.g., ganciclovir, valganciclovir, acyclovir, or cidofovir) for asymptomatic patients with
detectable blood EBV DNA (Local Consensus [5]).

14. It is recommended to consider on an individual case basis the use of rituximab in patients with detectable EBV DNA in their blood and who
are at high risk for rejection with low immunosuppression (e.g., multivisceral transplant patients and heart transplant patients) (Local
Consensus [5]).

PTLD Treatment

The wide clinical spectrum of PTLD necessitates that therapy be individualized based upon the histological findings and clinical setting.
Observational studies consistently imply that decreased immunosuppression is associated with regression of PTLD. Beyond reduction of immune
suppression, the optimal management of EBV disease and PTLD in solid organ transplant recipients is controversial. Antiviral agents inhibit EBV
deoxyribonucleic acid replication in vitro and in vivo, however there is inconclusive data regarding their efficacy in the treatment of PTLD in the
pediatric population. Similarly, there is inconclusive data supporting the use of intravenous immunoglobulin (IVIG), cytomegalovirus (CMV)-
hyperimmune globulin in the treatment of PTLD. Surgical resection is beneficial when a complete resection can be safely accomplished. Other
therapeutic modalities include immunotherapy with the anti-CD20 monoclonal antibody (rituximab) and both low-dose and conventional dose
chemotherapy. Therapy with autologous EBV stimulated cytotoxic T-cells has shown benefit in early clinical investigations but is not widely
available for clinical use (Heslop et al., 2010 [3a]; Gross et al., 2005 [3a]; Orjuela et al., 2003 [3b]).

PTLD Staging and Disease Monitoring

15. It is recommended that patients with PTLD be appropriately staged for the extent of their disease and subsequently monitored using physical
exam, laboratory, radiological, and pathological evaluations for evidence of persistent, progressive or recurrent PTLD as well as allograft
rejection (Local Consensus [5]).

Reduction of Immunosuppression

16. It is recommended that calcineurin inhibitors (CNI) be decreased from transplant protocol range in patients following the diagnosis of PTLD
whenever possible (Local Consensus [5]).
Note 1: In the first year post-transplantation, decrease the dose of CNI to achieve trough levels, one-third the target transplant protocol



range for patients without PTLD (Local Consensus [5]). After the first year post-transplantation, decrease CNI daily dose by half.

Note 2: It is important to take into account the relative risk of morbidity and/or mortality due to rejection, secondary to decreased
immunosuppression for each specific organ type and patient (Local Consensus [5]).

17. It is recommended to avoid use of:
a. Anti-T cell monoclonal antibodies when possible in patients with PTLD (Local Consensus [5])
b. Alpha-interferon as a first line therapy due to concerns of toxicity and availability of newer agents (Local Consensus [5])

Surgical Resection

18. It is recommended that surgical resection of tumor masses be performed when a complete resection can be obtained with low risk of
morbidity (Local Consensus [5]).

Rituximab

19. It is recommended that rituximab treatment be considered in high risk patients at the same time immunosuppression is being reduced. High
risk patients include patients at high risk for rejection with lower immunosuppression (e.g., multivisceral transplant patients and heart
transplant patients) (Local Consensus [5]).

20. It is recommended to treat with rituximab patients with evidence of persistent or progressive PTLD, in the absence of allograft rejection
(Local Consensus [5]).

Note 1: Usual dosing of rituximab is 375 mg/m2 weekly for 4 weeks (Choquet et al., 2006 [3a]; Genetech, 2010 [5b]).

Note 2: Extended administration for an additional 4 weeks may be considered in patients achieving a partial response (Gonzales-Barca et
al., 2007 [3a]).

Note 3: Premedication is encouraged to decrease incidence of infusion reactions (anti-histamine medications, corticosteroids and
acetaminophen) (Local Consensus [5]).

Low Dose Chemotherapy and Stopping Immunosuppression

21. It is recommended to stop or minimize the CNI, and treat with low-dose cyclophosphamide and corticosteroids patients with:
a. Evidence of persistent or progressive PTLD after reduction of immunosuppression
b. PTLD refractory to rituximab monotherapy
c. When PTLD is present with concurrent evidence of allograft rejection
d. Fulminant PTLD

(Local Consensus [5])

Note 1: Low dose chemotherapy is effective without rituximab (Gross et al., 2005 [3a]), but may also be given concurrently with rituximab
(Orjuela et al., 2003 [3b]).

Note 2: CNI is frequently discontinued in liver and kidney recipients. CNI is often minimized in heart and intestinal recipients due to the
relative rejection risk. (Local Consensus [5])

Conventional Dose Chemotherapy

22. It is recommended that patients with PTLD refractory to low-dose chemotherapy and patients with Burkitt lymphoma receive conventional-
dose multi-agent chemotherapy (Local Consensus [5]).
Note 1: Experience in adults with PTLD supports the use of multi-agent chemotherapy regimens (e.g., CHOP - cyclophosphamide,
doxorubicin, vincristine, and prednisone) in patients with refractory PTLD after rituximab therapy (Choquet et al., 2007 [3b]).

Note 2: Histology specific multi-agent chemotherapy regimens developed for pediatric patients should be used (Local Consensus [5]).

Supportive Care

23. It is recommended that all patients undergoing PTLD treatment have serum immunoglobulin G (IgG) levels monitored at monthly intervals,
particularly in those receiving rituximab or chemotherapy (Local Consensus [5]).

24. It is recommended that intravenous immunoglobulin (IVIG) supplementation be given if hypogammaglobinemia (IgG<500) is detected in
order to decrease risk of infection (Local Consensus [5]).



Post Therapy Monitoring

25. It is recommended that patients who have completely responded to therapy be monitored for recurrent PTLD and therapy-related
complications such as hypogammaglobinemia, infection, bladder carcinoma, and graft health (Local Consensus [5]).
Note 1: Monitoring might reasonably include blood EBV monitoring by PCR with surveillance radiographic studies as clinically indicated.
Evidence supporting specific monitoring approaches is lacking.

Note 2: A surveillance protocol used at Cincinnati Children's Hospital Medical Center (CCHMC) includes:

Every 2 week EBV monitoring by PCR for 3 months, then monthly during first year after cessation of therapy
Radiographic evaluation of previous sites of disease every 3 months for first year, every 4 months for second year, every 6 months
for third year, then as clinically indicated
Yearly urinalysis (UA) monitoring for hematuria/proteinuria in patients that have received cyclophosphamide (Local Consensus [5])

Re-initiation of Immune Suppression

26. It is recommended to restart immunosuppression for patients responding to treatment:
Use T-cell antibody therapy such as muromonab-CD3 (OKT3) or antithymocyte globulin (ATG) with extreme caution in patients
with PTLD or history of PTLD (Local Consensus [5]).
Restart calcineurin inhibitors at doses to achieve 50% of standard target level for the organ type and time since transplant in patients
who have successfully responded to therapy without evidence of allograft rejection (Local Consensus [5]).
Consider the use of sirolimus when resuming immunosuppressive therapy because of the antiproliferative and autophagic role of
mammalian target of rapamycin (mTOR) inhibition (Mathew, Kreis, & Friend, 2004 [2a]; Kirk et al., 2007 [4a]; Local Consensus
[5]).

Prognosis

While the therapy for PTLD has a moderately high success rate, the prognosis for children that develop PTLD is guarded. Death due to infection
or progressive PTLD remains a high concern. Comparison and interpretation of outcomes in published studies is hindered by studies with relatively
small numbers of patients, different eras of transplantation therapy, few prospective studies, and lack of a uniform approach to diagnosis,
definitions, monitoring and therapy. Many reports include both adult and pediatric populations. Some reported response rates for various
therapeutic modalities in children are listed below.

Reduction of immunosuppression alone yielded an objective response in 21 of 34 (62%) pediatric patients with PTLD (Hayashi et al., 2001
[4a]). Children responding to immunotherapy reduction were more likely to have polymorphic histology (16 of 17 patients, 94%) whereas
only 29% of patients with monomorphic histology demonstrated an objective response.
Reduction of immunosuppression combined with rituximab yielded a complete response (CR) in 9 of 16 (56%) pediatric patients with
PTLD (Messahel et al., 2006 [4b]).
Low dose chemotherapy with cyclophosphamide and prednisone yielded a 75% CR, 67% 2-year failure-free survival (FFS) in pediatric
patients with PTLD that failed to respond to reduction of immunosuppression (Gross et al., 2005 [3a]).

Prognostic factors in PTLD are inconsistently defined or verified. Several studies in adults have identified elevated lactate dehydrogenase (LDH),
multifocal lesions, and poor performance score as poor prognostic features. Other possible poor prognostic features in children include CNS or
bone marrow involvement, monomorphic histology, EBV negative PTLD, and Burkitt lymphoma/leukemia.

Definitions:

Table of Evidence Levels

Quality Level Definition

1a† or 1b† Systematic review, meta-analysis, or meta-synthesis of multiple studies

2a or 2b Best study design for domain

3a or 3b Fair study design for domain

4a or 4b Weak study design for domain

5 Other: General review, expert opinion, case report, consensus report, or guideline



†a = good quality study; b = lesser quality study

Table of Recommendation Strength

Strength Definition

"Strongly recommended" There is consensus that benefits clearly outweigh risks and burdens (or vice-versa for negative
recommendations).

"Recommended" There is consensus that benefits are closely balanced with risks and burdens.

No recommendation
made

There is a lack of consensus to direct development of a recommendation.

Dimensions: In determining the strength of a recommendation, the development group makes a considered judgment in a consensus process
that incorporates critically appraised evidence, clinical experience, and other dimensions as listed below.

1. Grade of the body of evidence
2. Safety/harm
3. Health benefit to the patients (direct benefit)
4. Burden to patient of adherence to recommendation (cost, hassle, discomfort, pain, motivation, ability to adhere, time)
5. Cost-effectiveness to healthcare system (balance of cost/savings of resources, staff time, and supplies based on published studies or

onsite analysis)
6. Directness (the extent to which the body of evidence directly answers the clinical question [population/problem, intervention,

comparison, outcome])
7. Impact on morbidity/mortality or quality of life

Clinical Algorithm(s)
The following clinical algorithms are provided in the original guideline document:

Post-Transplant Lymphoproliferative Disease (PTLD) Evaluation
Treatment Algorithm for Epstein Barr virus (EBV)-associated PTLD

Scope

Disease/Condition(s)
Post-transplant lymphoproliferative disease (PTLD) following heart, kidney, liver and intestinal transplant

Guideline Category
Diagnosis

Evaluation

Management

Risk Assessment

Treatment

Clinical Specialty



Family Practice

Hematology

Infectious Diseases

Pediatrics

Surgery

Intended Users
Advanced Practice Nurses

Health Care Providers

Nurses

Patients

Physician Assistants

Physicians

Guideline Objective(s)
To improve care by establishing consistent evidence-based care in the management of post-transplant lymphoproliferative disease (PTLD)

Target Population
Pediatric age recipients of heart, kidney, liver and intestinal transplant

Note: These guidelines are not intended for use in the following:

Non-transplant patients
Patients with Epstein Barr virus (EBV)-negative post-transplant lymphoproliferative disease (PTLD) (in tissue)
Patients with T cell PTLD
Patients with bone marrow transplant

Interventions and Practices Considered
Evaluation/Diagnosis

1. Confirmation of post-transplant lymphoproliferative disease (PTLD)
2. Laboratory screening and monitoring of Epstein Barr virus (EBV) serology
3. Monitoring of all patients for evidence of increased EBV-induced B-cell proliferation or EBV reactivation by measuring blood quantitative

EBV polymerase chain reaction (PCR) at regular intervals after transplantation
4. Clinical assessment of symptoms that would indicate PTLD
5. Biopsy of organ/site once symptoms of PTLD are identified

In situ hybridization for Epstein Barr early response (EBER) performed on biopsy specimen
Additional diagnostic tests to determine extent of disease, including bone marrow, lumbar puncture, radiologic evaluation and
endoscopy as indicated

6. Radiographic testing
Contrast enhanced computed tomography (CT)
Magnetic resonance imaging (MRI), fluorodeoxyglucose (FDG) positron emission tomography (PET), ultrasound, and chest
radiographs as non-invasive follow-up



Management/Treatment

1. Preventive treatment for solid organ transplant recipients with detectable EBV deoxyribonucleic acid (DNA) in their blood
Maintenance of immunosuppression levels
Antiviral agents (e.g., ganciclovir, valganciclovir, acyclovir)
Rituximab (on an individual case basis)

2. PTLD treatment
PTLD staging and appropriate disease monitoring
Reduction of immunosuppression, including a decrease of calcineurin inhibitors and avoidance of anti-T cell monoclonal antibodies
and alpha-interferon
Surgical resection of tumor mass
Rituximab
Low-dose chemotherapy and stopping immunosuppression
Conventional dose chemotherapy
Supportive care, including monitoring of serum IgG levels and intravenous immunoglobulin (IVIG) supplementation

3. Post therapy monitoring
4. Re-initiation of immune suppression

Major Outcomes Considered
Morbidity and mortality
Progression or regression of post-transplant lymphoproliferative disease (PTLD)

Methodology

Methods Used to Collect/Select the Evidence
Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
To select evidence for critical appraisal by the group for this guideline, the Medline, EMBASE and the Cochrane databases were searched for
dates of February, 2003 to June, 2011 to generate an unrefined, "combined evidence" database using a search strategy focused on answering
clinical questions relevant to Epstein Barr virus (EBV)/post-transplant lymphoproliferative disease (PTLD) and employing a combination of
Boolean searching on human-indexed thesaurus terms (MeSH headings using an OVID Medline interface) and "natural language" searching on
searching on human-indexed thesaurus terms (MeSH headings using an OVID Medline interface) and "natural language" searching on words in the
title, abstract, and indexing terms. The citations were reduced by: eliminating duplicates, review articles, non-English articles, and adult articles. The
resulting abstracts were reviewed by a methodologist to eliminate low quality and irrelevant citations. During the course of the guideline
development, additional clinical questions were generated and subjected to the search process, and some relevant review articles were identified.
February, 2003 was the last date for which literature was reviewed for the previous version of this guideline. The details of that review strategy are
not documented. However, all previous citations were reviewed for appropriateness to this revision.

Number of Source Documents
Not stated

Methods Used to Assess the Quality and Strength of the Evidence
Weighting According to a Rating Scheme (Scheme Given)



Rating Scheme for the Strength of the Evidence
Table of Evidence Levels

Quality Level Definition

1a† or 1b† Systematic review, meta-analysis, or meta-synthesis of multiple studies

2a or 2b Best study design for domain

3a or 3b Fair study design for domain

4a or 4b Weak study design for domain

5 Other: General review, expert opinion, case report, consensus report, or guideline

†a = good quality study; b = lesser quality study

Methods Used to Analyze the Evidence
Systematic Review

Description of the Methods Used to Analyze the Evidence
Not stated

Methods Used to Formulate the Recommendations
Expert Consensus

Description of Methods Used to Formulate the Recommendations
The recommendations contained in this guideline were formulated by an interdisciplinary working group which performed systematic and critical
literature reviews, using a grading scale, and examined current local clinical practices.

During formulation of these guidelines, the team members have remained cognizant of controversies and disagreements over the management of
these patients. They have tried to resolve controversial issues by consensus where possible and, when not possible, to offer optional approaches to
care in the form of information that includes best supporting evidence of efficacy for alternative choices.

Rating Scheme for the Strength of the Recommendations
Table of Recommendation Strength

Strength Definition

"Strongly recommended" There is consensus that benefits clearly outweigh risks and burdens (or visa-versa for negative
recommendations).

"Recommended" There is consensus that benefits are closely balanced with risks and burdens.

No recommendation
made

There is a lack of consensus to direct development of a recommendation.

Dimensions: In determining the strength of a recommendation, the development group makes a considered judgment in a consensus process
that incorporates critically appraised evidence, clinical experience, and other dimensions as listed below.



1. Grade of the body of evidence
2. Safety/harm
3. Health benefit to the patients (direct benefit)
4. Burden to patient of adherence to recommendation (cost, hassle, discomfort, pain, motivation, ability to adhere, time)
5. Cost-effectiveness to healthcare system (balance of cost/savings of resources, staff time, and supplies based on published studies or

onsite analysis)
6. Directness (the extent to which the body of evidence directly answers the clinical question [population/problem, intervention,

comparison, outcome])
7. Impact on morbidity/mortality or quality of life

Strength Definition

Cost Analysis
A formal cost analysis was not performed and published cost analyses were not reviewed.

Method of Guideline Validation
Internal Peer Review

Description of Method of Guideline Validation
The guidelines have been reviewed and approved by clinical experts not involved in the development process, distributed to senior management,
and other individuals as appropriate to their intended purposes.

Evidence Supporting the Recommendations

References Supporting the Recommendations
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Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
Effective medical management of post-transplant lymphoproliferative disease (PTLD) in pediatric age recipients of heart, kidney, liver and intestinal
transplant

Potential Harms
It is important to take into account the relative risk of morbidity and/or mortality due to rejection, secondary to decreased
immunosuppression for each specific organ type and patient.
It is recommended that patients who have completely responded to therapy be monitored for recurrent post-transplant lymphoproliferative
disease (PTLD) and therapy-related complications such as hypogammaglobinemia, infection, bladder carcinoma, and graft health
Caretakers need to be aware of the ongoing risk of high cumulative doses of radiation and contrast material from imaging studies performed
for the detection and treatment of PTLD

Contraindications

Contraindications
It is recommended to avoid use of:

Anti-T cell monoclonocal antibodies when possible in patients with post-transplant lymphoproliferative disease (PTLD)
Alpha-interferon as a first line therapy due to concerns of toxicity and availability of newer agents.

Qualifying Statements

Qualifying Statements
While the therapy for post-transplant lymphoproliferative disease (PTLD) has a moderately high success rate, the prognosis for children that
develop PTLD is guarded. Death due to infection or progressive PTLD remains a high concern. Comparison and interpretation of outcomes
in published studies is hindered by studies with relatively small numbers of patients, different eras of transplantation therapy, few prospective
studies, and lack of a uniform approach to diagnosis, definitions, monitoring and therapy. Many reports include both adult and pediatric
populations.
These recommendations result from review of literature and practices current at the time of their formulations. This protocol does not
preclude using care modalities proven efficacious in studies published subsequent to the current revision of this document. This document is
not intended to impose standards of care preventing selective variances from the guidelines to meet the specific and unique requirements of
individual patients. Adherence to this pathway is voluntary. The physician in light of the individual circumstances presented by the patient
must make the ultimate judgment regarding the priority of any specific procedure.

Implementation of the Guideline

Description of Implementation Strategy
Appropriate companion documents have been developed to assist in the effective dissemination and implementation of the guideline.



Implementation Tools
Chart Documentation/Checklists/Forms

Clinical Algorithm

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
Living with Illness

IOM Domain
Effectiveness
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Patient Resources
None available

NGC Status
This NGC summary was completed by ECRI on March 11, 2004. This summary was updated by ECRI on January 12, 2007 following the U.S.
Food and Drug Administration (FDA) advisory on Rituxan (Rituximab). This summary was updated by ECRI Institute on October 8, 2008
following the U.S. Food and Drug Administration advisory on Rituxan (rituximab). This NGC summary was updated by ECRI Institute on
November 21, 2011. This NGC summary was updated by ECRI Institute on October 17, 2012. This summary was updated by ECRI Institute on
October 28, 2013 following the U.S. Food and Drug Administration advisory on Acetaminophen. This summary was updated by ECRI Institute
on November 21, 2013 following the U.S. Food and Drug Administration advisory on Arzerra (ofatumumab) and Rituxan (rituximab).

Copyright Statement
This NGC summary is based on the original full-text guideline, which is subject to the following copyright restrictions:

Copies of Cincinnati Children's Hospital Medical Center (CCHMC)  Evidence-Based Clinical Practice Guidelines
(EBCG) are available online and may be distributed by any organization for the global purpose of improving child health outcomes. Examples of
approved uses of CCHMC's EBCG include the following:

Copies may be provided to anyone involved in the organization's process for developing and implementing evidence-based care guidelines.
Hyperlinks to the CCHMC website may be placed on the organization's website.
The EBCG may be adopted or adapted for use within the organization, provided that CCHMC receives appropriate attribution on all
written or electronic documents.
Copies may be provided to patients and the clinicians who manage their care.

Notification of CCHMC at EBDMInfo@cchmc.org for any EBCG adopted, adapted, implemented or hyperlinked to by a given organization
and/or user, is appreciated.

Disclaimer

NGC Disclaimer
The National Guideline Clearinghouseâ„¢ (NGC) does not develop, produce, approve, or endorse the guidelines represented on this site.

All guidelines summarized by NGC and hosted on our site are produced under the auspices of medical specialty societies, relevant professional
associations, public or private organizations, other government agencies, health care organizations or plans, and similar entities.

Guidelines represented on the NGC Web site are submitted by guideline developers, and are screened solely to determine that they meet the NGC
Inclusion Criteria which may be found at http://www.guideline.gov/about/inclusion-criteria.aspx.

NGC, AHRQ, and its contractor ECRI Institute make no warranties concerning the content or clinical efficacy or effectiveness of the clinical
practice guidelines and related materials represented on this site. Moreover, the views and opinions of developers or authors of guidelines
represented on this site do not necessarily state or reflect those of NGC, AHRQ, or its contractor ECRI Institute, and inclusion or hosting of
guidelines in NGC may not be used for advertising or commercial endorsement purposes.

Readers with questions regarding guideline content are directed to contact the guideline developer.
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